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bore casing, and an actuator (50) for moving the cutter blade from 
the retracted position to the expanded position for cutting engage- 
ment with the wellbore casing. 



WO 2004/027204 A3 laMIIWll WlgEll^lMmii 



Huropean patent (AT, BH, BG, CH, CY, CZ, DE, DK, EE, 
ES, Fl, HI. GB. OR. Hli, IR IT, LU, MC, NL, PT, RO, 
Sis. SI, SK. TR ), OAP! patent <BK BJ, CF, CG, CI, CM, 
CiA, GN, GQ, GW, ML, MR, Nli. SN, TD, TO). 

Declaration under Rule 4.17: 

— of inventorship (Rule 4.l7{iv))for US only 

Published: 

— ~ with international sean:h report 



with amended claims 

(88) Dale of publication of the international search report: 

26 August 2004 

Dale or publication of the amended claims: 14 October 2004 

For two-letter codes and oilier abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCI' Gazette. 



WO 2004/027204 



PCT/US2003/029858 



AMENDED CLAIMS 
[received by the International Bureau on 25 August 2004 (25.08.04); 
original claims 1 1-12, 17-18 amended; claims 19-43 added 
remaining claims unchanged (8 pages)] 

position to the expanded position further comprises means for selectively activating the actuator to move 
the cutter blades from the retracted position to the expanded position for cutting engagement with the 
wellbore casing and from the expanded position to the retracted position. 

8. The cutter tool of claim 7, wherein me actuator comprises a hydraulic cylinder attached to the 
tubular support and coupled to the expander device, the hydraulic cylinder having an opening chamber for 
moving the cone in an axial direction for expanding the cutter blades and having a closing cylinder for 
moving the expander cone in an opposite axial direction for retracting the cutter blade and wherein the 
activation device comprises a first activation dart seatable in the tubular support for directing fluidic 
material into the opening chamber of the hydraulic cylinder and a second activation dart seatable in the 
tubular support for directing fluidic material into the closing chamber of the hydraulic cylinder. 

9. The cutter tool of claim 4, wherein the expander cone has a plurality of first cam arms each 
providing one of the plurality of ramp surfaces and slidingly engaged with a separate one of the plurality 
of cutter blades and further comprising a second cone having a plurality of cam second arms each having a 
second ramp surface and interleaved with the first earn arms and a plurality of dummy blades interleaved 
with the plurality of cutter blades and in sliding engagement with the second ramp surfaces provided on 
the second cam arms, the dummy blades expandable and retractable with the cutter blades and having 
insufficient thickness to contact the wellbore casing when expanded 

1 0. The cutter tool of claim 1 , wherein the cutter blade further comprises a cutting tip secured to the 
cutter blade projecting radially outward when the cutter blade is in the expanded position for cutting 
engagement between the cutting tip and the wellbore casing . 

11. A casing cutting tool, comprising: 

an upper tubular support member, 
an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward longitudinal 
direction, each cam arm defining an inclined surface; 
a plurality of upper cutting segments interleaved with the cam arms of the upper cam assembly 

and pivotally coupled to the upper tubular support member; 
a lower tubular support member; 
a lower cam assembly comprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base m an upward longitudinal 
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direction, each cam arm defining an inclined surface that mates with the 
inclined surface of a corresponding one of the upper cutter blade segments; 
wherein the cams arms of the upper cam assembly are interleaved with and overlap the cam 

arms of the lower cam assembly; and 
a plurality of lower non-cutting segments interleaved with cam arms of the lower cam 

assembly and the upper cutting segments, each lower non-cutting segment pivotaHy 
coupled to the lower tubular support member and mating with the inclined surface of a 
corresponding one of the cam arms of the upper cam assembly. 

12. (Amended) A method for cutting a wellbore casing comprising : 

providing a plurality of cutter blades supported on a rotatable tubular support; 
placing the plurality of cutter blades in a retracted position; 

msertmg the tubular support into the wellbore casing with the cutter blades supported in (he 
retracted position; 

actuating the cutter blades in the wellbore to expand inlo a cutting position to engage with the 
wellbore casing; and 

rotating the tubular support with the cutter blades supported thereon so that the wellbore casing 
is cut by the rotating cutter blades. 

13. A method of radially expanding cutter blades for cutting a wellbore casing in a wellbore, 
comprising: 

supporting the expandable tubular member using a tubular support member and an 

expandable cutter tool; 
injecting a fluidic material into the tubular support member, 

actuatingtfae expandable cuttertool radially outwardly relative to tteweUbom casing and 
into cutting engagement with the wellbore casing using the injected fluidic 
material. 

1 4. The method of claim 1 3, further comprising: 

rotating the expandable cutter tool in cutting engagement with the wellbore casing when 
the expandable cutter tool is expanded radially outwardly relative tome weUbore 
casing. 

15. The method of claim 14, further comprising: 

continuing to rotate the expandable cuter tool in cutting engagement with the wellbore 
casing until an upper portion of the wellbore casmg is severed from me wdlbore 
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casing; 

maintaining the expandable cutter tool in the radially expanded position after the 

upper portion of the wellbore casing is severed; and 
raising the expandable cutter tool with the severed casing portion supported 
thereon out of the wellbore. 

1 6. The method of claim 1 3, wherein actuating the expandable cutter tool radially outwardly relative 
to the wellbore casing and into cutting engagement with the wellbore casing using the injected 
fluidic material, further comprises: 

directing the fluidic material from within a portion of the tubular support member to an 
actuator cylmder to c^^ 
wrtting blades arc moved radially outwardly. 

17. The method of claim 13, wherein actuating the expandable cutter tool radially outwardly relative to 
the wellbore casing and into cutting engagement with the wellbore casing, wherein the tubular support 
member comprises: 

an upper tubular support member and a lower tubular support member; and 
wherein actuating the expandable cutter tool comprises displacing the upper tubular support 
member relative to the lower tubular support member. 

1 8. The method of claim 1 7, wherein the expandable cutting tool comprises: 

an upper cam assembly comprising: 
a tubular base; and 

a plurality of cam arms extending from the tubular base in a downward 

longitudinal direction, each cam arm defining an inclined surface; 
a plurality of upper cutting blade segments interleaved with the cam arms of the upper 

cam assembly and pivotalfy coupled to the upper tubular support member; 
a lower cam assembly ccinprising: 

a tubular base; and 

a plurality of cam arms extending from the tubular base in an upward 

longitudinal direction, each cam arm defining an inclined surface that 
mates with the inclined surface of a corresponding one of the upper 
cutter blade segments; 
wherein the cams arms of the upper cam assembly are interleaved with and overlap the 

cam arms of the lower cam assembly; and 
a plurality of lower dummy segments interleaved with cam arms of the lower cam 
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assembly and the upper cutting blade segments, each lower dummy segment 
pivotally coupled to the lower tubular support member and mating with the 
inclined surfece of a corresponding one of the cam amis ofthe upper cam 
assembly. 

1 9. A cutter tool for a tubular member, cbniprising: 

a rotatablc tubular support; 

at least one cutter blade supported on the rotatablc tubular support, having a retracted 
position for insertion into the tubular member and having an expanded 
position for cutting engagement with the tubular member; and 

an actuator means for moving the cutter blade from the retracted position to the 
expanded position for cutting engagement with the tubular membcr. 

20. The cutter tool of claim 19, further comprising an expander device means coupled to the actuator 
means for displacing the cutter blade outwardly; and wherein the cutter blade is pivotably mounted on 
the expander device means. 

21. The cutter tool of claim 20, wherein the cutter blade includes an interior sliding surface and the 
expander device means includes a ramp surfece moveable by the actuator means along the tubular 
support in sliding engagement with the interior sliding surface ofthe cutter blade to pivot the cutter 
blade between the retracted position and the expanded position. 

22. The cutter tool of claim 2 1 , wherein the at least one cutter blade includes a plurality of cutter 
blades each pivotably mounted on the expander device means and each having an interior shding 
surface and wherein the expander device means comprises an expander cone means supported on a 
mandrel portion ofthe tabular support and having a plurality of ramp surfaces slidingly engaged with 
each interior sliding surface of the plurality of cutter blades. 

23. The cutter tool of claim 22, wherein the actuator means for moving the cutter device from the 
retracted position to the expanded position further comprises an activation device means for selectively 
activating the actuator means to move the cutter blade from the retracted position to the expanded 
position for cutting: engagement with the tubular member. 

24. The cutter tool of claim 23, wherein the actuator means comprises a hydraulic cylinder attached to 
the tubular support and coupled to the expander device means and wherein the activation device means 
comprises an activation means in the tubular support for directing iluidic material into the hydraulic 
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cylinder Co cause relative sliding movement of the expander cone on fee mandrel portion of the tubular 
support. 

25. The cutter tool of claim 22, wherein the actuator means for moving the cutter device from the 
retracted position to the expanded position further comprises means for selectively activating the 
actuator to move the cutter blades from the retracted position to the expanded position for cutting 
engagement with the tubular member and from the expanded position to the retracted position. 

26. The cutter tool of claim 25, wherein the actuator means comprises a hydraulic cylinder attached to 
the tubular support and coupled to fee expander device means, the hydraulic cylinder having an 
opening chamber for moving the cone in an axial direction for expanding the cutter blades and having 
a closing cylinder for moving the expander cone in an opposite axial direction for retracting the cutter 
blade and wherein fee activation device means comprises a first activation means seatabte in fee 
tubular support for directing fluidic material into fee opening chamber of the hydraulic cylinder and a 
second activation means seatable in the tubular support for directing fluidic material into fee closing 
chamber of fee hydraulic cylinder. 

27. The cutter tool of claim 22, wherein the expander cone has a plurality of first cam arms each 
providing one of fee plurality of ramp surfaces and slidingly engaged wife a separate one of fee 
plurality of cutter blades and further comprising a second cone having a plurality of cam second arms 
each having a second ramp surface and interleaved with fee first cam arms and a plurality of dummy 
blades interleaved with the plurality of cutter blades and in sliding engagement wife the second ramp 
surfaces provided on the second cam arms, fee dummy blades expandable and retractable wife the 
cutter blades and having insufficient thickness to contact the tubular member when expanded. 

28. The cutter tool of claim 19, wherein fee cutter blade h^er cc^mes a cumng tip secured to the 
cutter blade projecting radially outward when fee cutter blade is m the expanded position for cutting 
engagement between the cutting tip and fee tubular member. . 

29. A system for cutting a tubular member comprising : 

means for providing a plurality of cutter blades supported on a rotatable tubular support; 

means for placing fee plurality of cutter blades in a retracted position; 

means for inserting fee tubular support into the tubular member with the cutter blades 

supported in fee retracted position; 
means for actuating the cutter blades in fee tubular member to expand into a cutting position to 

engage wife the tubular member, and 



22 

AMENDED SHEET (ARTICLE 19) 



WO 2004/027204 



PCTAJS2003/029858 



means for rotating the tubular support with the cutter blades supported thereon so that the 
tubular member is cut by fee rotating cutter blades. 

30. A system for radially expanding cutter blades for cutting a tubular member in a preexisting 
structure, comprisiTig: 

means for supporting the expandable tubular member using a tubular support member and an 

expandable cutter tool; 
means for injecting a fluidic material into the tubular support member; and 
means for actuating the expandable cutter tool radially outwardly relative to the tubular 

member and into cutting engagement with the tubular member using die injected 

fluidic material. 

31. The system of claim 30, further comprising: 

means for rotating the expandable cutter tool in cutting engagement with the tubular member 
when the expandable cutter tool is expanded radially outwardly relative to the tubular 
member. 

32. The systeniofclaim31 > iurther comprising: 

means for continuing to rotate the expandable cuter tool in cutting engagement with die tubular 
member until an upper portion of the tubular member is severed from the tubular 
member, 

means for maintaining the expandable cutter tool in the radially expanded position after the 

upper portion of die tubular member is severed; and 
means for raising the expandable cutter tool with the severed tubular member portion 

supported thereon out of the preexisting structure. 

33. The system of claim 30, wherein means for actuating the expandable cutter tool radially outwardly 
relative to the wellbore casing and into cutting engagement with the wellbore casing using the injected 
fluidic material, further comprises: 

means for directing the fluidic material from within a portion of the tubular support member to 
an actuator cylinder to cause the cutting tool to slide axially on ramp surfaces so that 
cutting blades are moved radially outwardly. 

34. The system of claim 30, wherein means for actuating the expandable cutter tool radially outwardly 
relative to the wellbore casing and into cutting engagement with the wellbore casing, wherein the 
tubular support member comprises: 
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an upper tubular support member and a lower tubular support member, and 
wherein actuating the expandable cutter too) comprises means for displacing the upper tubular 
support member relative to the lower tubular support member. 

35. A cutter tool for a tubular member, comprising: 
a rotatable tubular support; 

a plurality of cutting elements supported on the rotatable tubular support, having a 
Tctrected position for insertion into the tubular member and having an 
expanded position for cutting engagement with the wellbore casing; 

a plurality of non-cutting elements supported on the rotatable tubular support, having a 
retracted position for insertion into the tubular member and having an 
expanded position; 

an actuator for moving the cutting and non-cutting elements from the retracted 

positions to the expanded positions; 
wherein the cutting elements are interleaved with the non-cutting elements; and 
wherein, in the retracted positions, the cutting elements and the non-cutting elements 

are positioned away from one another in an axial direction; and 
wherein in the expanded positions, the cutting elements and the non-cutting elements 

are brought together in the axial direction. 



36. A method of cutting a tubular member, comprising: 

interleaving a plurality of cutting elements with a plurality of non-cutting elements; 
positioning the cutting elements and non-catting elements within the tubular member; 
rotating and translating the cutting elements and the non-cutting elements until the cutting 

elements engage the tubular member, and 
rotating the cutting elements relative to the tubular member to cut the tubular member. 

37- The method of claim 36, further comprising: 

rotating and translating the cutting elements and the non-cutting elements after cutting the 
tubular member. 



38. The method of claim 36, wherein positioning the cutting elements and non-cutting elements 
within the tubular member comprises: 

spacing apart the cutting elements from the non-cutting elements in an axial direction. 

39. The method of claim 36, wherein rotating and translating the cutting elements and the non- 
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cutting elements until the cutting elements engage the tubular member comprises: 

moving the cutting elements towards the non-cutting elements in an axial direction; and 
displacing the cutting elements and the non^utting elements outwardly in a radial direction.- 

40. A system for cutting a tubular member, comprising: 

means for raterieaving a plurality of cutting elements with a plurality of non-cutting elements; 
means for positioning the cutting elements and non-cutting elements within the tubular 
member; 

means for rotating and translating die cutting elements and the non-cutting elements until the 

cutting elements engage the tubular member, and 
means for rotating the fitting elements relative to the tubular member to cut the tubular 

member. 

4 1 . The system of claim 40, further comprising: 

means for rotating and translating the cutting elements and the non-cutting elements after 
cutting the tubular member; 

42. The system of claim 40, wherein means for positioning the cutting elements and non-cutting 
elements within the tubular member comprises: 

spacing apart the cutting elements from the non-cutting elements in an axial direction. 

43. The system of claim 40 v wherem means for rotating and translating the cutting elements and 
the non-cutting elements until the cutting elements engage the tubular member comprises: 

means for moving the cutting elements towards the non-cutting elements in an axial direction; 
and 

means for displacing the cutting elements and the non-cutting elements outwardly in a radial direction. 
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